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Abstract: This discussion paper aims at explaining the ways for RAN to report the CAG ID list supported by the CAG cell and proposes to adopt the optimal way as the way forward.
1. Introduction
Clause 5.30.3.4 of TS23.501 states: It is assumed that the AMF is made aware of the supported CAG Identifier(s) of the CAG cell by the NG-RAN. The supported CAG Identifier(s) of a specific CAG cell is used by the AMF to perform the access control for the UEs registering via this specific CAG cell according to UE’s CAG subscription.

This discussion paper aims at explaining the ways for AMF to make aware of the CAG ID list supported by the CAG cell and proposes to adopt the optimal way as the way forward.

2. Discussion
R3-197776 proposes to introduce a new Cell CAG List IE in the INITIAL UE MESSAGE for the RAN to report the supported CAG IDs of the CAG cell: 

【
If the INITIAL UE MESSAGE message is received over an NG interface instance corresponding to an SNPN which is not allowed for the UE, the AMF shall consider the procedure as failed.
If the INITIAL UE MESSAGE message contains the Cell CAG List IE and none of the listed CAG IDs is allowed for the UE, the AMF shall consider the procedure as failed.

 If the INITIAL UE MESSAGE message does not contain the Cell CAG List IE and the UE is not allowed to access a PLMN cell, the AMF shall consider the procedure as failed.

Editor’s Note:
Above statements concerning AMF checks need further discussions and re-wording using reference to TS 23.501. 
	Range bound
	Explanation

	maxnoofCAGsperCell
	Maximum no. of CAGs per cell. Value is 64. Max is 12 in this release. 


】
Maximum CAG IDs in the Cell CAG List IE is 64. While TS 23.501 clause 5.30.3.2 specifies a total of twelve CAG Identifiers a CAG cell.
【
-
A CAG is identified by a CAG Identifier which is unique within the scope of a PLMN ID;

-
A CAG cell broadcasts one or multiple CAG Identifiers per PLMN;

NOTE 1:
It is assumed that an NG-RAN node supports broadcasting a total of twelve CAG Identifiers. Further details are defined in TS 38.331 [28].

】
Observation 1: The CAG ID list supported by the CAG cell is the information per cell per PLMN. It is inefficient to use the UE level message (i.e. INITIAL UE MESSAGE) to report CAG ID list supported by the CAG cell.
Observation 2: the maximum CAG ID supported by the CAG cell is 12. It is inefficient to introduce Cell CAG List IE in INITIAL UE MESSAGE with maximum 64 CAG IDs.
Following INITIAL UE MESSAGE manner, the AMF needs to record the supported CAG list of each cell in UE context, for each UE in CM-CONNECTED, since the AMF needs to decide whether to de-register or continue serving the UE based on the supported CAG list of each cell in UE context once the UE CAG subscription is updated.
Observation 3: AMF needs to record the supported CAG list of each cell received in INITIAL UE MESSAGE in UE context, for each UE in CM-CONNECTED. This leads to inefficient use of the AMF storage resource.
Conclusion 1: Using INITIAL UE MESSAGE to report the CAG ID list supported by the CAG cell will cause unnecessary payload on N2 interface, it is an inefficient way to report the CAG ID list supported by the CAG cell from the system perspective. Agreements in R3-197776 needs further discussion in SA2.
The RAN is able to report some information at RAN setup, for example, TS 23.501 clause 5.15.8 specifies:

【
A Network Slice may be available in the whole PLMN or in one or more Tracking Areas of the PLMN.

The AMF learns the S-NSSAIs supported per TA by the 5G-AN when the 5G-AN nodes establish or update the N2 connection with the AMF (see TS 38.413 [34]) and TS 38.300 [27]). One or all AMF per AMF Set provides and updates the NSSF with the S-NSSAIs support per TA. The 5G-AN learns the S-NSSAIs per PLMN ID the AMFs it connects to support when the 5G-AN nodes establishes the N2 connection with the AMF or when the AMF updates the N2 connection with the 5G-AN (see TS 38.413 [34] and TS 38.300 [27]).

The per TA restricted S-NSSAIs may be provided to the AMFs of the AMF Sets at setup of the network and whenever changed.

The AMF may be configured for the S-NSSAIs it supports with operator policies specifying any restriction per TA and per HPLMN of the UE.
】
In TS38.413, the Interface Management messages, such as NG SETUP REQUEST, RAN CONFIGURATION UPDATE, are used to transfer the Supported S-NSSAIs per TA to the AMF. The CAG ID list supported by the CAG cell can be transferred to the AMF using these interface management messages.
Observation 4: The AMF learns the information per TA, e.g., S-NSSAIs supported per TA by the 5G-AN using Interface Management messages, such as NG SETUP REQUEST, RAN CONFIGURATION UPDATE (see TS 38.413 [34]) when the 5G-AN nodes establish or update the N2 connection with the AMF.
In addition, EPS allows the eNB to report the supported CSG ID list to MME via Interface Management messages, e.g., S1 SETUP REQUEST, ENB CONFIGURATION UPDATE, and the total CSG IDs in the list is up to 256.  If 5GS follows Interface Management message manner, then the supported CAG IDs of each cell for a NG-RAN node is up to 12, moreover, the majority of the cells within a PLMN are non-CAG cell, the NG-RAN only needs to report the CAG cell that serves at specific areas, the storage resources taken for storing reported CAG information are used in a more efficient way, compared to CSG in EPS or INITIAL UE MESSAGE manner.
【
9.1.8.4
S1 SETUP REQUEST

This message is sent by the eNB to transfer information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.1.37
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7


	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>RAT-Type
	O
	
	9.2.1.117
	RAT-Type associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	9.2.1.16
	
	YES
	ignore

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGIds>
	9.2.1.62
	
	
	

	UE Retention Information
	O
	
	9.2.1.112
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.2.1.114
	
	YES
	ignore

	Connected en-gNB List
	
	<0.. maxnoofConnecteden-gNBs>
	
	
	GLOBAL
	ignore

	>en-gNB ID
	M
	
	9.2.1.37a
	
	
	

	>Supported TAs
	
	1..<maxnoofTACs>
	
	Supported (EPS) TAs in the en-gNB.
	-
	

	>>Configured TAC
	M
	
	TAC

9.2.3.7
	This information is used as specified in TS 36.300 [14].
	-
	

	>>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>>PLMN Identity
	M
	
	9.2.3.8
	
	
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 6.

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.

	maxnoofConnecteden-gNBs
	Maximum no. of en-gNBs connected to the eNB. Value is 256.


9.1.8.7
ENB CONFIGURATION UPDATE

This message is sent by the eNB to transfer updated information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	0..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7
	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>RAT-Type
	O
	
	9.2.1.117
	RAT Type associated with the TAC of the indicated PLMN(s).
	YES
	reject

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGId>
	9.2.1.62
	
	-
	

	Default Paging DRX
	O
	
	9.2.1.16
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.2.1.114
	
	YES
	ignore

	Connected en-gNB To Be Added List
	
	<0.. maxnoofConnecteden-gNBs>
	
	
	GLOBAL
	ignore

	>en-gNB ID
	M
	
	9.2.1.37a
	
	
	

	>Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the en-gNB.
	-
	

	>>Configured TAC
	M
	
	TAC

9.2.3.7


	
	-
	

	>>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	Connected en-gNB To Be Removed List
	
	<0.. maxnoofConnecteden-gNBs>
	
	
	GLOBAL
	ignore

	>en-gNB ID
	M
	
	9.2.1.37a
	
	
	

	>Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the en-gNB.
	-
	

	>>Configured TAC
	M
	
	TAC

9.2.3.7


	
	-
	

	>>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>>PLMN Identity
	M
	
	9.2.3.8
	
	
	


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 6.

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.

	maxnoofConnecteden-gNBs
	Maximum no. of en-gNBs connected to the eNB. Value is 256.


】
Conclusion 2: Interface Management message manner takes use of AMF storage resources more efficiently compared to CSG in EPS or INITIAL UE MESSAGE manner considering the “small” number of supported CAG IDs per CAG cell and the “minority” CAG cells within a PLMN.
Proposal: It is proposed that 5G-AN reports the supported CAG IDs of the CAG cell using Interface Management messages, such as NG SETUP REQUEST, RAN CONFIGURATION UPDATE, so as to avoid repeatedly sending the supported CAG IDs of the CAG cell in INITIAL UE MESSAGE during UE’s transition from CM-IDLE to CM-CONNECTED.
3. Conclusion and proposal(s)
Observation 1: The CAG ID list supported by the CAG cell is the information per cell per PLMN. It is inefficient to use the UE level message (i.e. INITIAL UE MESSAGE) to report CAG ID list supported by the CAG cell.
Observation 2: the maximum CAG ID supported by the CAG cell is 12. It is inefficient to introduce Cell CAG List IE in INITIAL UE MESSAGE with maximum 64 CAG IDs.

Conclusion 1: Using INITIAL UE MESSAGE to report the CAG ID list supported by the CAG cell will cause unnecessary payload on N2 interface, it is an inefficient way to report the CAG ID list supported by the CAG cell from the system perspective. Agreements in R3-197776 needs further discussion in SA2.
Observation 3: AMF needs to record the supported CAG list of each cell received in INITIAL UE MESSAGE in UE context, for each UE in CM-CONNECTED. This leads to inefficient use of the AMF storage resource.
Observation 4: The AMF learns the information per TA, e.g., S-NSSAIs supported per TA by the 5G-AN using Interface Management messages, such as NG SETUP REQUEST, RAN CONFIGURATION UPDATE (see TS 38.413 [34]) when the 5G-AN nodes establish or update the N2 connection with the AMF.
Conclusion 2: Interface Management message manner takes use of AMF storage resources more efficiently compared to CSG in EPS or INITIAL UE MESSAGE manner considering the “small” number of supported CAG IDs per CAG cell and the “minority” CAG cells within a PLMN.
Proposal: It is proposed that 5G-AN reports the supported CAG IDs of the CAG cell using Interface Management messages, such as NG SETUP REQUEST, RAN CONFIGURATION UPDATE, so as to avoid repeatedly sending the supported CAG IDs of the CAG cell in INITIAL UE MESSAGE during UE’s transition from CM-IDLE to CM-CONNECTED. See S2-2005606.
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